HAPLOINSUFFICIENCY AND DOMINANCE

Haploinsufficiency is a mechanism where the loss of one functional allele
results in insufficient protein levels to maintain normal function, leading
to a dominant phenotype. The inroductory section of the paper by Veitia
(1), summarizes various ways haploinsufficiency can arise.

Dominant diseases are caused by single-allele mutations such as
nonsense, frameshift, missense mutations, trinucleotide expansions,
regulatory region mutations, or gain-of-function mutations. Juvik et al. (2)
examine how mutants causing mRNA decay trigger transcriptional
adaptation, where the decay products upregulate “adaptive genes” which
compensate for the loss of function. However, in some cases, these genes
exacerbate the pathological phenotype via gain-of-function effects. The
mutation itself is not inherently deleterious but becomes harmful
because it triggers mRNA decay, which can have deleterious effects
through adaptive genes.
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